. (A) Example array of elements the matcher must choose from. The target is highlighted for the speaker with a black square. In this subordinate-required trial there is a distractor at the same intermediate level (striped circle) as the target, so using any abstract label would be insufficient. (B) Drag-and-drop chat box interface. (C) Hierarchical organization of stimuli. from the array of distractors. The set of objects was designed to cluster in a fixed three-level hierarchy (Fig. 1C ). Distractors could differ from the target at any of the levels, creating three kinds of contexts defined by the finest distinction that had to be drawn. In addition to behavioral trajectories observed over the course of the game, we conducted a post-test to explicitly probe players' lexica. For each word, we asked players to select all objects to which that word applies, allowing us to distinguish between subordinate terms that apply to only one element and abstract terms that apply to multiple elements at an intermediate level of the hierarchy: striped circles, for example.
Critically, we manipulated the statistics of the context in a between-subjects design to test the contribution of communicative relevance to lexicalization. In one condition, all three kinds of context were equally likely, thus providing high diversity in the relevant distinctions that must be drawn. We also ran three control conditions in which a single kind of context dominated, e.g. in the 'subordinaterequired' condition, the majority of trials contained distractors that were close neighbors to the target (e.g. Fig. 1A) , theoretically requiring speakers to lexicalize a label for each target.
We counted the relative number of subordinate-level terms and abstract terms in the post-test and found that the likelihood of lexicalizing abstractions differed significantly across conditions; in particular, the uniform condition was more likely to give rise to lexica in which multiple levels of reference coexist. This suggests that pragmatic pressures for informativity in a diversity of communicative contexts is instrumental for the lexicalization of hierarchical reference systems. Our separate minds may organize the world into meaningful conceptual hierarchies but our shared language only evolves to reflect this structure when it is communicatively relevant.
